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SE Patent Application No. 8904337-6 

jpndgrinn fmm Swadish of the specification 

A method to prevent light induced yellowing of ligneous pulp or paper, for example of 
newsprint made of chemi-mechanical pulp or mechanical pulp 

The present invention concerns a melhod to prevent light induced yellowing of ligneous 
10 pulp and paper. 

background: 

Paper made of ligneous pulp yellows. Thermally induced yellowing is mainly avoided by 
using sulphite, which reacts with formed quinones or by using complex forming 
! 5 compound, like DTPA, which bounds heavy metals (published by G. Gellerstedt et al Sv 
Papptl983,R157). 

Ligneous pulp yellows even due to exposing to light, i.e. light induced yellowing occurs. 
Any acceptable solution to this problem has been found although the background of the 

20 chemical mechanism responsible for the phenomenon has been partly clarified. Ltght 

exposing causes absorption of photo energy in the lignin located chemical species, winch 
further reacts forming coloured substances like quinones. Eliminating of light absorbing 
substances like carbonyl groups and double bonds by reducing the pulp results in very good 
light stability of the paper/pulp (published by S. Lin et al Tappi sept 1970, vo!53, no 9, 

25 1675). 

Light absorbs can be educed but no, totaUy prevented by adding UV fiUering material 
in a stock or in a paper. Adding to previous by coaung a web with atitanium odd. or 
2 inc oxide staining pigment provides a certain improvement in the Ugh, stability (a good 
30 summary of*, prior art is given by J- Gratzl, Das Papier. 1985, 10 A, vl4). 



Description: , 
• woc^nn the observation that calcium oxalate has an unexpectea 
The present invention is based on tne odscivuuu 
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pability to prevent light induced yellowing. The yellowing can be remarkably reduced by 
adding calcium oxalate in the stock or by applying calcium oxalate containing pigment on 
the paper. 

5 We can only speculate about the mechanism but with reference to the theory presented 
above the effect is formed by an unusually advantageous combination of the following 
effects: 

1. Calcium oxalate like other oxalates has ableaching capability against formed coloured 
10 substances like quinone compounds. 

2. Simultaneously, calcium oxalate reflects light since the compound forms a white 

precipitate. 

15 3. Oxalates like diketone compounds act possibly as UV light absorbing agents in the same 
way as ketones but with the property that the photon excited triplet states can get relaxed 
without formation of radicals, which is characteristic for the reaction route of normal 

ketones. 

20 4. Many oxalates are only slightly soluble or act as complexing agents, and thus the use of 
oxalic acid or oxalate reduces free heavy metal ion content in pulp, which generally is 
advantageous for a reduction of the yellowing. 

Newsprint is a large bulk product and the above method based on the use of oxalates is the 
25 sole realistic method of preventing and reducing yellowing. This is because both calcmm 
and oxalic acid are formed in large amounts in forest industry processes. Calcium is formed 
for instance in a lime sludge rebuming kiln and oxalic acid can be produced with hxgh 
yield around 1 6 %, from black liquor via heating it with alkaline. Furthermore, oxalic add 
is formed in the sulphite process and it is provided as a concentrate. All above mentioned 
30 domestic oxalic acid sources can be exploited either by providing oxalic acid separator or 
by precipitating oxalic acid with lime or lime sludge and liquefying oxalic acid. 
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Example: 

Chemimechanical CTMP pulp (yield 90 %) was stirred with calcium chloride and oxalic 
acid at pH 1 .5. Calcium oxalate forms white precipitate in the mixture and on the fibres. 
Pulp is filtered in a wire funnel and brightness was measured on an opaque sheet after 
5 varying light exposition periods. The above described processing causes remarkable 
reduction in the yellowing rate. After two hours light exposition the brightness of the 
samples with added calcium chloride and oxalate decreased only from 68 to 66, whereas 
the brightness of the samples without the mentioned added chemicals decreased to 56. 

10 Claims: 

1 . A method for reducing light induced yellowing of ligneous pulp, preferably chemi- 
mechanical or mechanical pulp, or ligneous paper made of these by adding . calcium , oxalate 
in a stock or by applying ™icmm oxala te retaining pigment on the web. 

15 2. The method according to Claim 1, characterized in that calcium oxalate is 
formed in situ in the stock by blending it with calcium salt or oxide and oxalic acid . Tn 
particular oxalic acid is added first in this blending. 

3. The method according to Claim lor 2, characterized in that amixtureof 
20 calcium oxalate and another calcium salt, preferably calcium carbonate, is added in the 

stock or in the coating pigment. 

4. The method according to any of the preceding claims, c h a r a c t e r i z e d in that an 
oxalate containing liquid flow from a sulphate or a sulphite factory is utilised in producing 

25 calcium oxalate or in producing in situ calcium oxalate in the stock. 

Abstract: 

A method of reducing yellowing of ligneous pulp or paper by adding calcium oxalate in a 
stock or by coating a web with a calcium oxalate containing pigment. 

30 
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. Metod att f6rhind <ra Huelnducerad eft&raulnlnq av ; 
lianinhaltiq maesa eller lianinhaltiqt papper f tex j 
tidnittaepapper. foretr adeBVis framstalld av bla kemi- 
mekanisk el^r mekanlek PaPPersmapga . 

i 
i 

Foreliggande upp tinning eve er forfarande att motverka ljusinducerad 
eftergulning av ligninhaltigt massa eller papper. 

Bakg'rundt 

Papper fraiustalld av ligninhaltig massa eftergulnar, Varmeinducerad.i 
eftergulning kan till 6 tor del forhindras genoxn tillsats av aulfit 
som reagerar tried bildade kinoner eller genom tillsats av en : 
komplexbindare tex DTP A, bqto komplexbinder tungmetaller . (Detta 
finns beskrivet av G Gellerstedt et al Sv Pappt 19B3,K157) . 

i 

Papper innehdllande ligninhaltig maBsa eftergulnar Sven genom 
inverkan av ljus , sk ljusinducerad eftergulning. Dett a problem har : 
inte^fatt nagon tlllfredstallande ldsning trots att de bakomlig- j 
gande" kemiska mekanismerna till en del far anses klarlagda.Ljus- 
belysning leder till att fotoenergin tae upp av kemiska grupper , 
speciellt lokalieeraae i ligninet , sola i sin tur reagerar vidare \ 
under bildande av fSrgade subetanser, bla kinoner .Eliminering av 
ljueabeorberande grupper som karbonylgrupper och dubbelbindningar ; 
genom reduktion av maesen »ed£6f en myeket god 1 jusstabilisering 
av papperet/waesan. (Detta finne beskrivet av tex S.Lin et al Tappi j 
sept 1970,vol53 f nO 9,1675). 

Ljusabeorptionen kan even minskas men ej belt forhindras genoa att . 
till massamalden eller till papperet tilleatta ett UV filtrerande ' 
amne.Bestrykning av papperebanan med pigment innehallande te* j 
Titandioxid eller Zinkoxid ger av denna anledning en viss f6rbat- \ 
tring av ljueetabiliteten. (En bra eammanfattning av dagens kuhnande 
gee av J.Gratzl,Das Papier, 1985, heft 10 &,V14) 



Patentbeskr ivn ino : 

Foreliggande uppfihning baseras pa upptakten av att Kalciumoxalalt 
har en mycket ov&ntad fdrmaga att forhindra ljusinducerad efter- J 
gulning.Eftergulningen kan roinskas vasentligt genom tillsata av 
Kalcilimoxalat till aaseamalden eller genom beetrykning av papperet j 
med ett pigment innehallande Kalciumoxalat. i 

Mekaniemen kan man enbart epekulera oin men med hanvisning till 
ovan' genowg&ngen teori bast&r effekten av en ovanligt gynnsam j 
kombination av foljande effektar j 

1- Kalciumoxalat liksoiu andra oxalater har troligen en blekande 
formAga for bildade t&rgede strukturer , tex kinonstrukturer i 



2 .Kalciumoxalat har.. eamtidigt en form&ga^ att reflektera ljus 




genom f8»nln,«. utflor en vit fiUnlng 

ef tergulning * 

Tidnin^papper ar en at orb» ^a^^^S'Sai^"*"! 
det med oxalat ar den en da r och oxaleyra finna ntalige* 

aller minska eftergulning.BAde yaxcx proaesser-Kalk 
att tillga i stora nangder *"? m **°|yra£l„ framstallas i hogt 
kan tex fae fran mesaugncn och ^^^varroning med alkali .Vidare 
utbyte,ca 16 % fr&n evartlut * enom ^P^^iSf inn « bla i XondenJ- 

SS5S! oxal-yr« i ""^SSS^fSllS S5 utoyltjas for anfcing*n ■ 
Sat. Alia deasa i^erna oxalsyrakailor Xan y f i aTOBtallnlng * v , 

JStSffiSSS^^Sn^ll-na. cxalsyra. 



Ke^eXanis* CTMP- Tuassa (JtWs »0%) ^J^S^Sr'S 
XalciuBXlorid och °^ lB ^ a J i 5 i K e ^ Maiean awattnas pa en 
en vit fallning inuti och pfi fl 5 r „k after oliXa bestral- ! 
^ratratt och ljuabeten ^|P| n °?^| n ?ii g ninSxning i •^■^T 
ningstider.Behandlingen wedfor en vasen * bestralnln* enbar.t 
ninlshastigheten.-^^heten har efter Z „ ell£mdlade prover rcedan 

W fallit * nda ncd tiX1 i 

ijueheten 56. , 

tilleattea till aTSsfeJOl H™t* 1 nT»rt.aU»rt' 
pafdres pappersbanan genom beetryjtning 

K alciumoxalat . i 

— ~" . - . ~ v a tt Kale l umoxalat 

2 rerfarande anligt patentkrav 1 ^P?**^** av ett Kal£iu»Balt . r 

denna blan dnin g. 

. 3 "^ir««and« enligt patentkrav l och 2 * a g5*;gSS t!«r£*ad*svL 
bilnaning nellan Kalciumo*a ^ & ch ann at Ml ^ bcBtrykningBpig - 
KaloiusOcarbonBt.anvandes a. »b8BM»w» 

mentet. " ' 
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4 . Forfarande OT>1 < > 



